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DESCRIPTION 
ADHESIVE COMPOSITION 

[RELEVANT TECHNICAL FIELD] 

This invention relates to an adhesive composition for 
being "applied to the thread contact face (screw threads) 
of a screw member such as a screw, bolt and nut for the 
purpose of locking and sealing up the screw members 
engaged with each other. 

[BACKGROUND OF THE ART] 

There have been conventionally known a variety of 
adhesive compositions for being applied to the thread 
contact face of a screw, bolt, nut or the like for the 
purpose of locking and sealing up such screw members 
engaged with each other. As to the conventional adhesive 
compositions, slurry-like liquefied or paste-1 ike adhesive 
compositions made by dispersing micro-capsules enclosing a 
reactive adhesive and a resin serving as a binder in an 
organic solvent or water are disclosed in Japanese Pat. 
Publication SHO 45-11051(B), Japanese Pat. Publication SHO 
54-1737(B), Japanese Pat. Publication SHO 52-46339(B), 
Japanese Pat. Appln. Public Disclosure SHO 1-27684(A), and 
Japanese Pat. Appln. Public Disclosure SHO 1-128918(A). 

These adhesive compositions are aimed at strengthening 
the mutual adhesive force of the screw members by 
destroying the micro-capsules when engaging the screw 
members to permit the adhesive to flow out of the 

micro-capsules. 

However, these adhesive compositions with which the 
thread contact faces of the screw members are coated are 
required to be dried. Thus, if the adhesive composition 
contains an organic solvent, it entails a sanitary problem 
of generating the gas of the organic solvent in a drying 
process. 

Furthermore, in the case of using the composition 
containing water, the drying process which is carried out 
at an ordinary temperature takes much time, and therefore, 
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,. na treatme nt, thereby leading to a problem 
reg uires heatin ^^ i n reservation of the reactive 
of losing the stability in p« 

adhesive contained in pabllca tion HE I 

On the other hand. '»«~_,»^, the object 

5 3-83» discloses an ^""lt M te^er.tnre for 
o£ carrying out the drying >™» 5S f ^by * alng . to a 
a short ti-e, which OT»t o is -ade J 

"Tet C orte- "he. aicro-capsules containing an 
10 violet rays , nltiator which starts polymen- 

opagoe filler, a photo ^inlti. ^ ^ 

* ati ° n ° f T 6 "r to t h Uiation. and the poller thus 
"""" d OI or Z ree-redical polarization initiator 
obtained or its free oligo mer and/or its 

15 which starts polymerisation of the ol.g 

activator. „_».itl<m has the opague filler 

since this adhesive composition ao= 
Since tn compose d of the photo-hardening 

contained in the binder conpo a „ es not 

4.^^ -rariiation such as ultraviolet iajr 
reSin ', ^e inside of the binder, and therefore, only 
20 16 Tee the hinder which is erposed with the 
the surface part ot tn pho to-initiator. 

ult r.violet rays is ' f the , d besive 

m this state, only the sorface part of 

position is hardened . - - ^ 
25 inside part kept in its paste s 

ndcro-capsules. adhesive applied to the thread 

That is to say, the adhesive ivf 
*. rt face has its inside part kept in its paste state 
contact face has There fore, the tightening 

covered with a film layer. Therefo 
30 resistance generated when thrusting ^ screw 

. _ 4. j-vso outset lessens. »j 
its counterpart *J*J^ ^ ^ ^ the 

screwing up, the micro P ^ ^ ^ Qf 

polymerisation init at r r t 

the micro-capsules so as to reaction with the polymeri- 
35 and monomer to ^^^Z Conseguently , the 
2 ation initiator or ^ members are 

effects of sticking and sealing up r 



heightened . 
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However, if the thread contact face of the screw 
member is left coated with the aforenoted adhesive 
composition for a long time, a part yet to be hardened of 
the adhesive composition will be hardened owing to 
5 sunlight or heat. This adhesive composition entails a 
" disadvantage such that, even when the polymerization 
initiator or its activator comes out by tightening up the 
screw member to break the micro-capsules, no polymeri- 
zation reaction takes place, and consequently, the effects 
10 of sticking and sealing up the screw members cannot be 

brought about. 

In addition, since the aforesaid film contains an 
inorganic filler, it is disadvantageous^ fragile, so that 
a paste- like part yet to be hardened of the adhesive 
15 composition may come out when carrying the screw member 
such as a bolt in the stage of distribution. 

[DESCRIPTION OF THE INVENTION] 

in the light of the above, this invention provides an 

20 adhesive composition for being applied to at least one of 
thread contact faces of screw members so as to stick said 
thread contact faces to each other in engaging the screw 
members with each other, which is characterized in that 
micro-capsules enclosing at least a reactive monomer of a 

25 reactive adhesive composition comprising said reactive 
monomer, polymerization initiator of said monomer and an 
activator of the aforementioned polymerization initiator, 
which is added at need, is dispersed in a binder 
comprising a photo-hardening resin composition. 

30 

[PREFERRED MODES FOR EXECUTING THE INVENTION] 

One embodiment of the adhesive composition according 
to this invention will be described hereinafter. 

The adhesive composition according to this invention 
35 includes: (1) an adhesive composition in which micro- 
capsules separately containing a reactive monomer and a 
polymerization initiator are dispersed in a binder 
comprising a photo-hardening resin composition, (2) an 
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adhesive composition in which micro-capsules containing a 
reactive monomer and a polymerization initiator and 
micro-capsules containing an activator are dispersed in a 
binder comprising a photo-hardening resin composition, (3) 

.. ^«« e <Hnn in which micro-capsules containing 

a reactive monomer and a polymerization initiator and 
micro-capsules containing a reactive monomer and its 
activator are dispersed in a binder comprising a 
photo-hardening resin composition, (4) an adhesive 

10 composition in which micro-capsules containing a reactive 
monomer and a polymerization initiator are dispersed 
together with an activator in a binder comprising a 
photo-hardening resin composition, (5) an adhesive 
composition in which micro-capsules containing a reactive 

15 monomer and its activator and micro-capsules containing a 
polymerization initiator are dispersed in a binder 
comprising a photo-hardening resin composition, (6) an 
adhesive composition in which micro-capsules containing a 
reactive monomer and its activator are dispersed together 

20 with a polymerization initiator in a binder comprising a 
polymerization initiator in a binder comprising a 
photo-hardening resin composition, and (7) an adhesive 
composition in which micro-capsules containing a reactive 
monomer are dispersed together with a polymerization 

25 initiator and/or its activator in a binder comprising a 
photo-hardening resin composition. 

Also, in place of the photo-hardening resin composi- 
tion mixed with the polymerization initiator or its 
activator as noted above, a photo-hardening resin 

30 composition containing a functional group of a polymeri- 
zation initiator or its activator may be used. For 
instance, a photo-hardening resin composition containing 

an amino group can be used. 

As the reactive monomer used herein, there can be 
35 enumerated a reactive vinyl monomer or its oligomer, 
preferably an acrylic ester monomer or its oligomer, or a 
meta-acrylic ester monomer or its oligomer. Also, an 
epoxy resin can be used. 
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As the polymerization initiator of the reactive 
monomer, a radical generator, e.g. peroxide such as 
benzoyl peroxide can be used in a case that the monomer is 
an acrylic adhesive agent. As the activator of the 
B ™i™«rization initiator, there are amine serving as a 
" redox catalyst of the peroxide or salicylic acid 
derivative. 

in a case that the monomer is an epoxy adhesive agent, 
amine and salicylic acid may be enumerated as the 
10 polymerization initiator of the monomer. 

On the other hand, the photo-hardening resin composi- 
tion used as a binder is obtained by adding a photo- 
initiator to the well-known resin which is hardened by 

ultraviolet rays. 

15 By way of example, there may be enumerated (1) a 
composition in which a reactive vinyl monomer, preferably 
an acrylic ester monomer or meta-acrylic ester, contains a 
photo-polymerization initiator such as benzophenone, and 
(2) a composition in which an epoxy resin contains a 

20 photo-polymerization initiator such as onium salt. 

Moreover, various kinds of reactive vinyl monomers, 
epoxy resins and photo-polymerization initiators have been 
known, and should not be understood as limitative in this 
invention. 

25 Also, an adhesive composition capable of reducing the 
resistance involved in tightening up the engaged screw 
members can be produced by using a photo-hardening resin 
serving as a binder, such as flexible or rubber-like 
elastic material. Instead, if a resin having a high glass 

30 transition temperature is used, an adhesive composition 
having great heat-resistance can be produced. 

The ratio of the binder composed of the photo- 
nardening resin to the micro-capsules in the reactive 
adhesive according to this invention is 70% or less in the 

35 total amount of the adhesive composition of this 
invention. If 'it is over 70%, sufficient adhesive power 

cannot be obtained. 

According to this invention, a filler, lubricating 
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agent and/or coupling agent can be added to the adhesive 

to provide chemical resistance, high adhesive 
power, and good lubricating properties. 

As is Plain from the foregoing, according to this 
. . monomer in the reactive 

5 invention, siuue ^ *« 

adhesive components is enclosed in the micro-capsules 
peptization resction is achieved by the action of the 

polarisation initiator or its ""^J* 

, hroken by tightening up the engaged 

micro-capsules are broken oy «a 

10 screw members applied with the adhesive composition to 
cause the monomer to come oot of the micro-capsules. 

„ , 1T , nf the enqaged screw members 
Thus, locking and sealing-up of tee engag 

can he fulfilled reliahly. 

in addition, since the photo-herdening resxn composi- 

a tion is used as a hinder, the thread contact feces of the 
sere, members can he coated in a short time with the 
hinder including the micro-capsules and soon hardened by 
being exposed to radiation such as ultraviolet rays at 
toom temperature without being heated. Thus, the adhesive 

20 composition of this invention is advantageous from the 
standpoint of sanitation because it contains no organic 
selvent, and it does not damage the 
stability of the reactive adhesive agent in the micro- 
cepaules because it is not selected to heat treatment^ 

25 thereby to enable the screw members to he stuck to each 

other at a low cost. 

Moreover, since the photo-hardening resin composition 
serving as a binder is completely hardened to preserve and 
stabilise the micro-capsules, a paste-like part yet to be 
30 hardened of the adhesive composition does not come out of 

rmrrvina the screw member applied 
the micro-capsules when carrying rne s 

with the adhesive composition in the stage of distribu- 
tion. Besides, the resistance generated in tightening up 
the engaged screw members can be maintained uniform, the 
35 scattering in tightening force of the screw members can be 

eliminated. . 
The embodiments of this invention will be described 

hereinafter. 



WO 93/01421 



PCT/JP92/00856 



- 7 - 



Embodiments 1-3: 

A processed bolt was obtained by being applied with an 
adhesive composition obtained by mixing, at the ratio 
shown in the following Table 1, and dispersing micro- 
r cap^ies #i [capsules enclosing bisphenol A dimethacrylate 
" and a radical generator], micro-capsules #2 [capsules 
enclosing bisphenol A dimethacrylate and DMPT (N,N- 
dimethyl-P-toluidine : activator)] in THREE BOND 3057D 
[UV-hardening acrylic resin containing. photo-polymeri- 
10 zation initiator made by THREE BOND CO., LTD.], and then, 
being exposed to UV rays (integral does: 600mJ/cm 2 ). 

The bolt thus obtained was provided with two flat 
washers and tightened up in a nut with 29.4 N.m. Then, 
the breaking torque was measured after the bolt was held 
15 tightened for 24 hours at room temperature. 
Comparative Example 1: 

The breaking torque of an unprocessed bolt provided 
with two flat washers and engaged with a nut was measured 
by tightening up the bolt with 29.4 N.m. 
20 Embodiments 4-5: 

The breaking torque was measured in the same manner as 
those in Embodiments 1 - 3 noted above, using an adhesive 
composition obtained by mixing THREE BOND 3057D with the 
micro-capsules #1 mentioned above, an activator [salicylic 
25 acid derivative and DMPT (N,N-dimethyl-P-toluidine) ] at 
the ratio shown in the following Table 1. 

Embodiment 6: 

There was used a bolt applied with an adhesive 
composition obtained by mixing THREE BOND 3057D with the 

30 micro-capsules #3 [capsules enclosing bisphenol A epoxy 
resin] , aromatic diamine [polymerization initiator made by 
NIPPON KAYAKU CO., LTD.] and a salicylic acid derivative 
(activator) at the ratio shown in the following Table 1. 
The breaking torque was measured by tightening up the bolt 

35 in the same manner as those in Embodiments 1-3 except 
that the bolt was held tightened at room temperature for 
72 hours. 
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Embodiment 7: 

The brewing torque was measured in the same manner as 

4-» i T PxceDt that SINX (UV-hardenmg 
those in Embodiments 1 - 3 except rna 

epoxy resin containing a photo-polymerizatxon xnxtiator 

\ ^er>r\r\ ac a hinder . 

5 made by THREE BOND uu.. ut.u., 

Embodiment 8: 

The breaking torque was measured in the same manner as 
that in Embodiment 4 except that SINX was used as a 

binder - 
i n Embodiment 9 : 

The breaking torque was measured in the same manner as 

that in Embodiment 6 except that 

(UV-hardening epoxy polymerisation initiator 

1173 (photo-polymerization initiator made by MERCK JAPAN 

15 LTD. ) were used as a binder. The measured breaking torque 
data obtained in the aforementioned Embodiments and 
Comparative Examples will be shown in Table 1 below. In 
Table 1, the component A means a component for formxng a 
coating film, and the component B means a component 

20 serving as an adhesive agent. 
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[TABLE 1] 
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Test of muMiLintinri and stability 
2§§£ - 2£ ^~rTr^ed with the adhesive composition used 
After a bolt coateo wi 

in E *bodiment 2 ~ ^^! c f f ° or one m onth, the 
fur ther left in an atmosphe^ 
5 bolt was provided wirn »u — ~~ ~ breaking 
with 29.4 ... for 24 hours. Ther^fter 
torque thereof was measured, consequently to 
result as shown in Table 2 below. 
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[TABLE 2] 





Breaking Torque (N.zm) 


Conditions 


Bl emit 

Left outdoors for 1 month 
40 "C X 1 month 


33.6 
33.5 
33.6 



15 



[INDUSTRIAL APPLICABILITY] active 
Since at least the reactive monomer in the reactive 
Since ie enclosed in the micro-capsules, 

20 adhesive «^ « ™ ^ by the action of the 
polymerization reaction actiV ator when the 

polymerization initiator or its ^active 
Lcro-capsules are broken by tightening up the eng g 

llers applied with the adhesive composi-tion to 
screw members appl miC ro-ca P sules. 
rause the monomer to come out u 
25 cause rn aMlln „_ up of the engaged screw members 

Thus, locking and sealing up oj. 

can be fulfilled reliably. 
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[ An adhesive composition for being applied to at least 
one of thread contact faces of screw members so as to 
stick said thread contact faces to each other in engaging 

... ,.,hirh adhesive 

5 the screw members wixn ea^u 

composition is characterized in that micro-capsules 
enclosing at least a reactive monomer of a reactive 
adhesive composition comprising said reactive monomer a 
polymerization initiator of said monomer and an activator 

10 of the aforementioned polymerization initiator, which 
activator is added at need, is dispersed in a binder 
comprising a photo-hardening resin composition. 

2 The adhesive composition according to claim 1. wherein 
15 said photo-hardening resin composition has a functional 

group of said polymerization initiator or its activator. 

3 The adhesive composition according to claim 1, wherein 
said photo-hardening resin composition is composed of a 

20 reactive vinyl monomer or an epoxy resin. 
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